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Description
Technical field

[0001] The invention generally relates to prosthetic
systems and prosthetic arrangements and in particular
to a prosthetic liner which comprises a moulded polymer
like liner body for receiving an amputation limb, the pros-
thetic liner body having a closed distal end and an open
proximal end wherein the liner comprises at least one
thickening in a first region and/or in a second region. In
addition, the present invention relates to a method for
producing a liner of this sort.

Background of the invention

[0002] The use of prosthetic liners for amputees is well
known from the prior art. A prosthetic liner is worn be-
tween the amputation limb and the prosthesis socket,
carrying the lower leg portion of the prosthesis. The liner
is worn directly on the amputation limb. At the closed
distal end of the liner body the liner can be provided with
means for connecting the liner to the prosthesis socket.
These means might for example be threaded inserts,
which can be moulded into the polymer like liner material,
in particular by injection moulding.

[0003] Alternativelythe liner can be used in aprosthetic
system in which at least a part of a volume between the
linerand a prosthetic socket is isolated from the surround-
ing atmosphere. During standing air is removed from this
volume through an exhaust valve. In a swing phase a
partial vacuum or negative pressure occurs in the vol-
ume, holding the prosthesis at the amputation limb. As
an alternative to the exhaust valve a vacuum can be gen-
erated in the volume between the liner and the prosthetic
socket due to which the amputation limb is sucked into
the prosthetic socket. The isolation of the volume is usu-
ally achieved by means of a seal at the prosthetic socket
or at the liner or by means of a so called sleeve, which
isunrolled over socketand liner, thereby sealing the distal
end.

[0004] Since the liner usually is the only part of the
prosthesis getting in direct contact with the skin of the
amputee and the liner is usually worn the whole day, it
is important to make the liner as comfortable to wear as
possible. The liners might be for example constructed
either of a fabric impregnated with silicone or another
polymer like material or from the polymer like material
only.

[0005] From US 6,440,345 B1 and US 6,918,936 B2
a liner is known, which comprises a knee part having a
pre-flexed angle. This is also known from US 5,888,216.
Compared with the straight tubular shape liner, this pre-
flexed angle minimizes the wrinkling behind the knee,
especially when the knee is bent. In addition it increases
the range of motion of the knee joint and is more com-
fortable to wear when sitting.

[0006] Since the diameter of the amputation limb of the
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person usually decreases towards the distal end of the
amputation limb, the distal part of the liner according to
US 5,888,216 is tapered. This leads to a better fit and a
more homogeneous distribution of pressure at the am-
putation limb of the person.

[0007] From US 2010/0016993 A1 a liner is known,
which also shows a knee part, in which a strip or atendon
is attached to urge the elastomeric material in this region
of the tubular liner body to contract. This strip or tendon
is for example of silicone having a higher durometer hard-
ness value than the material of the liner body and may
be for example integrally moulded with the knee portion
of the tubular liner body.

[0008] In order to provide a perfect fit of the liner at the
residual limb of the person it is possible to use a fully
individualized liner or to individualize a standard liner, as
for example is known from WO 2009/109182. Since the
construction of an individual liner is time-consuming and
expensive itis much cheaper and faster to provide some
standard liners which may be available in different sizes
and to use these standard liners for each amputation
limb.

[0009] Unfortunately, amputation limbs are shaped
very individually. When a standard liner is used it is pos-
sible that cavities occur between the amputation limb of
the person and the liner. This can lead to swelling or
chafing at the residual limb. In order to prevent at least
most of these cavities from occurring between the liner
and the residual limb it is known for example from US
2005/0240283 A1 to insert some cushions into the liner.
This leads to a more homogeneous distribution of pres-
sure at the surface of the amputation limb covered by the
liner.

[0010] At the distal end of the liner there is usually a
means for connecting the liner to the remaining parts of
the prosthesis. Silicone liners particularly utilize a hard
unyielding material such as aluminum or thermoplastics
such as polycarbonate or polyamids as a shuttle screw
housing for fixing the lower leg portion of the prosthesis.
The said means can also be a screw housing or a thread-
ed insert which might be moulded into the material of the
liner body. In order to prevent these hard materials from
being felt by the wearer of the prosthesis liner, the thick-
ness of the moulded polymer like liner material is con-
siderably enhanced at the closed distal end of the liner
body. In addition, the amputation limb is very sensitive
in this region due to the strong pressure during use of
the prosthesis weighing on the end of the respective bone
in the distal end of the liner.

[0011] In order to increase the wearing comfort of the
prosthesis even further, it is known to insert some cush-
ions into the prosthetic socket, which is to be fixed to the
liner. Since the prosthetic socket is made from a rigid
material, this can lead to bruising and chafing and hence
to discomfort and pain.

[0012] These cushions are usually positioned at an in-
ner surface of the prosthetic socket. This leads to dirt
pockets making the cleaning of the prosthetic socket dif-
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ficult and time-consuming. In addition it is difficult to po-
sition these cushions at the inner surface of the prosthe-
sis socket exactly. This might lead to wrong positions of
the cushions so that the desired cushioning effect is not
realized or at least is not realized at the desired locations
at the amputation limb. This again leads to chafing, pres-
sure points, swelling and pain.

Objects of the invention

[0013] An object of the invention is thus to provide a
prosthetic liner which increases the wearing comfort of
the prosthesis and simultaneously ensures that the pros-
thetic liner as well as a prosthetic socket that should be
attached to the liner are easy to clean. Another object of
the invention is to provide a method for producing such
a liner.

Summary of the invention

[0014] The invention solves the aim by means of a
prosthetic liner according to the preamble, characterised
by the fact that the liner body and the at least one thick-
ening are made from different materials.

[0015] Due to the fact that the thickenings are parts of
the prosthetic liner and not positioned on the prosthetic
socket in the form of cushions, an exact positioning rel-
ative to an amputation limb received in the liner body is
easily and comfortably achieved. By using different ma-
terials, the various requirements can be met. In this way,
it is conceivable that the thickening can be made from a
softer material than the liner body. In this case, a cush-
ioning effect caused by the thickenings is further rein-
forced. At the same time, the stability and the quality of
the fit of the amputation limb in the prosthetic liner are
not affected, as the liner body can be made from a ma-
terial that is optimal for this purpose.

[0016] In one advantageous embodiment, the at least
one thickening is formed by at least one pad which is
arranged on the liner body. In this way, an especially
simple positioning of the pad is possible. In addition, the
liner body can be used in one of a number of standard
shapes or moulds that are, for example, available in var-
ious sizes and later can be individualized to the wearer
and shape of the amputation limb by attaching the cor-
responding pad.

[0017] Inapreferred embodiment of the presentinven-
tion the prosthetic liner is a below knee amputee pros-
thetic liner wherein the first region being adapted to cover
ahead of the fibula of the amputation limb and the second
region being adapted to cover a shinbone of the ampu-
tation limb, once the amputation limb is received in the
liner body.

[0018] The at least one thickening provides a cushion-
ing effect for the head of the fibula and/or the shinbone
of the amputation limb. Because of this additional cush-
ioning of the prominent bones of the amputation limb the
liner is very comfortable to wear. In addition, there are
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no more cushions to be provided at an inner surface of
a prosthetic socket, which is to be attached to the pros-
thesis liner. Hence, the inner surface of a prosthetic sock-
et can be flat and smooth making it is easier to clean.
This of course also applies to all other prosthetic liners
according to the invention.

[0019] In one embodiment the liner is symmetric with
respect to a plane of symmetry in which the knee of the
amputation limb is bendable, once the amputation limb
is received in the liner body. The plane of symmetry is
the so called sagittal plane. By this it is possible to use
the same liner for a below knee amputation limb of a right
leg and of a left leg. The liner hence has two thickenings
for covering the head of the fibula, one of which is pro-
vided on the right hand side of the liner body and the
other one is provided is one the left hand side, i.e. on the
medial and lateral sides.

[0020] In another embodiment the liner is a thigh liner.
In this case a thickening can be arranged at the lateral
side in the distal region of the liner. This thickening can
extend from the distal end of the liner towards the open
proximal end thereof and can have more than half of the
length of the liner. The thickening can be arranged on
the lateral side only. Alternatively it can be arranged in a
rotationally symmetric manner around the full circumfer-
ence of the liner. In yet another embodiment two thick-
enings can be arranged at the lateral side and the medial
side of the liner, respectively. In this case the liner is
symmetric with respect to the sagittal plane and hence
can be used for both a right and a left leg amputee.
[0021] The thickening in the lateral femur area leads
to a cushioning which is particularly advantageous for
atrophied amputation limbs which have a low soft tissue
covering. In an abduction position of the femur the thick-
ening provides an additional positioning of the femur by
shifting or pushing it in medial direction. This assists an
optimal positioning of the femur in the prosthetic socket.
Hence, if the liner is a thigh liner the thickenings provide
a soft tissue cushioning in the femur area and a better
positioning of the femur in the prosthetic socket and re-
duce the pressure on the femur or thighbone. By provid-
ing a thickening on both the lateral and the medial side
of the liner, the liner can be used for a left leg amputee
as well as for a right leg amputee.

[0022] As already stated the at least one thickening
can be formed by at least one pad arranged at the liner
body. These pads can be prefabricated making it easier
to produce a liner according to the present invention. The
pad and the liner body can either be made from the same
material, such as polyurethane or silicone or any other
suitable polymer like material, or from different materials.
In this case it is possible to use materials with different
shore hardnesses.

[0023] In one embodiment the liner body is moulded
to the at least one pad or the at least one pad is for ex-
ample glued to the liner body.

[0024] In one embodiment of the invention the liner
body comprises a knee portion having a pre-flexed angle.
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By this it is easily possible to determine which part of the
liner body is intended to cover the head of the fibula and
which partis intended to cover the shinbone. This is pos-
sible, because the position of the knee is predetermined
to be in the knee portion. In addition, it is very easy to
put on the liner in a reproducible manner such that it is
ensured that the thickenings are arranged at their proper
positions.

[0025] According to a preferred embodiment of the
present invention, the liner body comprises at least two
partialliners, in particular an inner liner and an outer liner.
This has the advantage that different materials can also
be usedfortheinnerliner and the outer liner, the materials
being adjusted according to the necessary properties in
each case. In this way it is possible, for example, to use
copolymer (TPE) as an inner liner, to which a skin-sooth-
ing white oil mixture has been added. In contrast to this,
the outer liner can, for example, be made from a silicone
that can be easily cleaned.

[0026] It has been shown to be especially advanta-
geous if the at least one thickening is formed in one piece
with one of the partial liners, or as a prefabricated pad.
Furthermore, the idea of the invention of making the thick-
ening and the liner body from different materials also cov-
ers an embodiment in which the liner body consists of
two partial liners that are made from different materials,
at least one of which comprising a one-piece thickening.
A careful selection of the different materials makes it pos-
sible to separately choose the physical properties, such
as elasticity, flexibility or hardness for the liner areas con-
taining a thickening, and the remaining areas.

[0027] Should the at least one thickening be formed
as a prefabricated pad, it can be attached to the inner
liner or the outer liner. Itis also possible to mould the pad
to the liner material of the inner or outer liner, ortoarrange
the pad between the two partial liners, for example, and
to connect it to at least one of the two partial liners using
an adhesive or similar. All of these embodiments ensure
that an additional cushioning is achieved at the desired
points of the prosthetic liner. In addition, by means of the
two different partial liners, the inner surface and the outer
surface of the liner body can also be adapted to the in-
dividual needs and demands so they have the optimal
effect.

[0028] A method for producing a liner according to the
present invention comprises the step of forming at least
one thickening in the first region and/or in the second
region. This forming can comprise the steps of

a) positioning at least one prefabricated pad at a
mould core,

b) applying a layer of liner body material,

c) hardening of the liner body material.

[0029] The step of applying the layer of liner body ma-
terial may include immersing the mould core and the po-
sitioned pads into the liner body material. Alternatively
the applying of the layer of liner body material includes
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injection moulding, casting or dipping of the liner body
material.

[0030] In another embodiment of the method accord-
ing to the present invention the forming the at least one
thickening includes the step of applying at least one pre-
fabricated pad onto an outer surface and/or onto an inner
surface of the liner body. This can be done for example
by gluing the pad on the surface of the liner body. This
has the advantage that a standard liner body can be used
onto which the pad is glued. This can be done in an in-
dividual form for each user of the respective liner. Alter-
natively the at least one thickening is integrally formed
with the liner body, in particular by injection moulding.
[0031] Particularly during the production of the pros-
thetic liner, according to an embodiment of the present
invention whose liner body comprises two partial liners,
in particular an inner liner and an outer liner, various
methods can be used. It has been shown to be advan-
tageous if the method comprises the following steps:

- Producing a first partial liner that comprises the at
least one thickening,

- Arranging a second partial liner on the first partial
liner.

[0032] By splitting the method into these individual
steps, an especially simple, quick and cost-effective im-
plementation is achieved.

[0033] In a preferred embodiment the at least one
thickening is produced in one piece with the first partial
liner, by means of injection moulding, moulding or sub-
mersion. Alternatively, it may be arranged, in particular
glued, on to the first partial liner in the form of a prefab-
ricated pad. The production method selected each time
depends on the desired properties of the respective par-
tial liner with the attached thickening. For example,
should the partial liner with this thickening be formed in
one piece or made from the same material, the partial
liner and thickening can be produced at the same time,
for example by means of moulding or dipping in a shared
mould. This has the advantage that only a small number
of simple steps that are easily carried out are needed in
the process. However, if the partial liner and the at least
one thickening are made from different materials, the
thickening can be initially produced in the form of a pre-
fabricated pad. This is subsequently arranged on the first
partial liner, for example by gluing it on. Alternatively it is
also possible to arrange the prefabricated pad in a mould
in such a way that the mould is subsequently filled with
a partial liner material. In this way it is possible to mould
the at least one prefabricated pad to the liner material. It
is of course also possible to arrange the at least one
prefabricated pad on a dip mould that is then submerged
in the fluid material of the first partial liner.

[0034] If several thickenings should be arranged onto
the first partial liner, it is also possible to create a single
piece with atleast one thickening and the partial liner and
to form at least one further thickening as a prefabricated
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pad. This is then especially useful if the various thicken-
ings should have different properties and thus must be
made from different materials.

[0035] It has been shown to be advantageous if the
second partial liner, in the form of at least one layer of
partial liner material, is arranged in liquid form on the first
partial liner, in particular by means of injection moulding,
moulding or submersion, and the at least one layer of
partial liner material subsequently hardening. For this
purpose, the first partial liner may be arranged with the
at least one thickening in a mould, which is then filled
with the partial liner material of the second partial liner.
Alternatively it is of course possible to submerge the first
partial liner with the at least one thickening in a fluid ma-
terial of the second partial liner. In all of these methods,
it is an advantage that the material of the second partial
liner, in the form of a fluid, is laid on the first partial liner
with the at least one thickening, so that it results in an
especially good and stable connection between the two
partial liners. Alternatively it is of course possible to fix
the second partial liner to the first partial liner, in particular
by gluing it on. The advantage of this process is that the
two partial liners can be produced in parallel to one an-
other, since they are not connected until they are fully
complete.

[0036] In an alternative embodiment of the method, it
is advantageous if it comprises the following steps:

- Producing a first partial liner

- Arranging a second partial liner onto the first partial
liner, the second partial liner comprising the at least
one thickening.

[0037] Incontrasttothe previously described process-
es, thefirst partial liner is initially produced without a thick-
ening. This is made especially simple by means of a
mould process or submersion process. Once the first par-
tialliner has been produced in this way, the second partial
liner is arranged onto it, the second partial liner now com-
prising the atleast one thickening. Itis also possible here,
for example, that the first partial liner, which is already
complete, is arranged in a mould that is then filled with
the material of the second partial liner. As a result of the
geometric arrangement and contour of this mould, the
second partial liner and the at least one thickening can,
for example, be manufactured in one piece. This is par-
ticularly useful if the at least one thickening and the sec-
ond partial liner are made form the same material.

[0038] Alternatively or additionally to this, itis of course
possible to arrange at least one prefabricated pad onto
the first partial liner, for example, which will form the thick-
ening. During the subsequent filling of the mould in which
the first partial liner and the pads arranged upon it, is
positioned, the pads are moulded to the material of the
second partial liner, so that a particularly good connection
occurs. With this production method, the at least one pad
forms the thickening that is arranged between the two
partial liners on the complete liner body. Alternatively or
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additionally to this, it is of course also possible to obtain
the at least one thickening by means of a pad that s, for
example, arranged on a mould in the proper position, in
which the first partial liner is also positioned. In an espe-
cially simple embodiment, the first partial liner is the inner
liner upon which the outer liner is fixed in a subsequently
step. In this embodiment, the material of the outer liner
is poured in between the inner liner and the pads which
form the respective thickenings.

[0039] This can of course also happen in the form of
injection moulding, moulding or submersion, or by anoth-
er method, whereby the liner material of the second par-
tial liner, in the form of a fluid, is put onto the first partial
liner and subsequently hardens. The hardening can be
achieved by means of simple drying, without the need
for further steps in the method, or through steps influenc-
ing and accelerating the drying process. The actual em-
bodiment of these steps in the method depends on the
material used.

[0040] In an alternative, simple production method, a
second prefabricated partial liner is arranged on a first
prefabricated partial liner. This may occur by gluing it, for
example. Here, the second partial liner in particular com-
prises the at least one thickening.

[0041] In another embodiment of the method, a first
partial liner and a second partial liner are arranged on
one another, with at least one prefabricated pad being
positioned between them. With this method itis also pos-
sible to use three different materials: the inner liner and
the outer liner may be made from different materials,
while a third material is possible for the at least one pad
that forms the thickening.

[0042] A connection between the two partial liners
and/or the prefabricated pads can be made from different
materials. It can be achieved by textiles of textile fibres
arranged between the respective two parts or by a struc-
ture in one of the respective surfaces. This is for example
described in US 2009/240344. It can also be achieved
by a CVD-coating of at least one of the respective sur-
faces, by using a primer or bonding agent and/or by mod-
ifying the respective surface for example by a plasma
treatment.

Brief description of the drawings

[0043]
Figure 1 is a schematic three-dimensional view of a
below knee amputee prosthetic liner according to

one embodiment of the present invention;

Figure 2 is a schematic three-dimensional view of
the liner of figure 1 from another point of view;

Figure 3 is a schematic three-dimensional view of
the liner of figure 1 and 2 from a third point of view;

Figure 4 is another schematic three-dimensional
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view of a liner according to a second embodiment of
the present invention;

Fig. 5 is a schematic sectional view through a liner
according to a further embodiment of the present
invention;

Fig. 6 is a further sectional view through a liner ac-
cording to a further embodiment of the present in-
vention;

Fig. 7 is a sectional view of a liner according to a
further embodiment of the present invention with
pads on the outside of the liner body;

Fig. 8 is a sectional view of the liner according to a
further embodiment of the present invention with
pads on the inside of the liner body;

Fig. 9-12 are schematic sectional views through var-
ious liners according to various embodiments of the
present invention;

Fig. 13 is a schematic sectional view through a thigh
liner according to an embodiment of the present in-
vention.

[0044] Fig. 1 shows athree-dimensional view of a liner
1 according to a first embodiment of the present inven-
tion. In the case shown the liner 1 is a liner 1 for a below
knee prosthesis so that the amputation limb comprises
aknee. Fig. 1 shows aliner body 2 having a closed distal
end 4 and an open proximal end 6. The proximal end 6
is adapted to receive an amputation limb of a person.
The liner body 2 comprises a knee part 8 having a pre-
flexed angle.

[0045] The liner 1 according to the embodiment shown
in Fig. 1 has a first thickening 10 in a first region of the
liner body 2. The first region is intended to cover the head
of the fibula of the person. The first thickening 10, which
is in Fig 1 a prefabricated pad connected to the liner body
2 for example by one of the previously mentioned meth-
ods, cushions the head of the fibula when the amputation
limb is received in the liner 1 and the liner 1 is worn by
the amputee.

[0046] In addition the liner 1 shown in Fig. 1 has a sec-
ond thickening 12, which is positioned in a second region
of the liner 1. This second thickening 12 is intended to
cover the shinbone of the amputation limb when the liner
1 is worn by the amputee. Determining the first and sec-
ond region of the liner 1 as well as positioning the first
thickening 10 and the second thickening 12 is easily pos-
sible, since the position of the knee is determined by the
knee part 8 and in particular by the pre-flexed angle.
[0047] As can be seen in Fig. 1 the second thickening
12 has a curved upper edge 14 which is adapted to follow
the shape of a patella of the amputation limb. This leads
to an optimally positioned second thickening 12 and an
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optimal protection of the shinbone without affecting the
patella.

[0048] Fig. 2 shows the liner 1 of Fig. 1 from another
point of view. From Fig. 2 is becomes clear that the liner
1 has two first thickenings 10, one of which is positioned
on the right hand side of the second thickening 12 and
the other one is positioned on the left hand side of the
second thickening 12. It is therefore possible to use the
liner 1 for both an amputation limb of a right leg and a
left leg. Then dashed line in Fig. 2 indicates a plane of
symmetry 16 with respect to which the liner 1 is symmet-
ric. Fig. 3 shows a side view of the liner 1. The first thick-
enings 10 are positioned on the lateral and medial side
of the liner 1.

[0049] Fig4. shows another three-dimensional view of
the liner 1. The parts that are not visible from this point
of view are shown in dashed lines. Again two first thick-
enings 10 are shown. Between these first thickenings 10
a second thickening 12 with the curved upper edge 14
is positioned. The thickness of the liner body 2 varies
along the liner body 2. It is smallest at the open proximal
end 6 and increases towards the closed distal end 4. By
this the high pressures in this area when a person wears
the liner 1 and walks with a prosthesis are cushioned to
make the prosthesis more comfortable to wear.

[0050] Figures 5 and 6 show sectional views through
the liner 1, the liner body 2 now having an inner liner 18
and an outer liner 20. In Fig. 5 it is clear to see that the
second thickening 12, which covers the wearer’s shin-
bone, is designed to be the thickening of the inner liner
18. The outer liner 20 has almost the same thickness
over the entire liner body 2.

[0051] Figure 6 shows a similar situation in which the
liner body 2 is again made up of aninner liner 18 and an
outer liner 20. However, in this case the inner liner 18
has almost the same thickness over the entire liner body
2, while the second thickening 12 should be seen as a
thickening of the outer liner 20. It is of course possible to
have combinations whereby the inner liner 18, as well as
the outer liner 20, comprises thickenings.

[0052] Fig. 7 shows a sectional view again along the
line VI-VI in Fig. 3. The two first thickenings 10 and the
second thickening 12 are not integrally formed with the
liner body 2, but consist of three pads 22, which in the
embodiment according to Fig. 7 are glued on the outer
surface 26 of the liner body 2.

[0053] Alternatively the pads 22 may be arranged at
an inner surface 28 of the liner body 2. To position the
pads 22 at the inner surface 28 the pads 22 are arranged
at a mould core in a first step. The mould core represents
the amputation limb that is to be covered by the liner 1.
Atfter this, at least one layer of liner body material is ap-
plied to the mould core, for example by immersing the
mould core and the pads 22 into a bath of this material.
Alternatively the liner body material can be moulded or
filled into a form, in which the mould core and the pads
22 are arranged.

[0054] This situation is shown in Fig. 8, which again
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shows a sectional view along the line VI-VI in Fig. 3. The
pads 22 are arranged at the inner surface 28 of the liner
body 2.

[0055] Fig. 9 to 12 show various cross-sections
through a liner 1 along the line VI-VI in Fig. 3.

[0056] The inner liner 18 and the outer liner 20 can
each be seen on the liner body 2 shown in Fig. 9 to 11.
On the liner according to Fig. 9, the second thickening
12, as well as the two first thickenings 10, are created by
thickenings of the inner liner 18. Even in the non-thick-
ened parts between the first thickening 10 and the second
thickening 12, the inner liner 18 is the stronger one of the
partial liners 18, 20, i.e. it has a greater thickness. In
contrast, in Fig. 10, the first thickenings 10 and the sec-
ond thickening 12 are caused by thickenings in the outer
liner 20.

[0057] Fig. 11 again shows the situation in which the
first thickenings 10 and the second thickening 12 are
caused by thickenings of the inner liner 18, which now
has a considerably smaller thickness in the non-thick-
ened areas than the outer liner 20. As a result of these
different embodiments, various requirements for the liner
1 can be met. In this way, the liner 1 can be adapted to
the individual needs of the person wearing the prosthetic
liner 1.

[0058] Fig. 12 shows a cross-section through a liner
body 2 that comprise both an inner liner 18 and an outer
liner 20. However, both partial liners 18, 20 have almost
the same strength and thickness over the whole area of
the liner body 2. The first thickenings 10 and the second
thickening 12 are caused by pads 22 that have been ar-
ranged between the inner liner 18 and the outer liner 20
by means of one of the above described methods. In this
way, it is possible to use three different materials for the
liner body 2 and the thickenings, so that a further individ-
ualisation and adaptation to the particular needs is pos-
sible.

[0059] Fig. 13 shows a longitudinal section through a
liner 2 that takes the form of a thigh liner in the embodi-
ment depicted. The liner 2 comprises an inner liner 18
and an outer liner 20. It can be seen that the thickness
of the inner liner 18 and the outer liner 20 increases to-
wards the distal end 4 of the liner 2. A first cushioning is
achieved as a result. In addition the liner 2 has a thick-
ening 24, which is formed by a pad 22 that is designed
as a separate component and which is integrally con-
nected with at least one partial liner. The pad 22 can be
arranged at the inner surface or between the two partial
liners.
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8 knee part

10 first thickening

12 second thickening
14  upper edge

16  plane of symmetry
18 inner liner

20  outer liner

22 pad

24 thickening

26  outer surface

28 inner surface

Claims
1. A prosthetic liner, comprising:

a moulded polymer like liner body for receiving
an amputation limb of a person,

the liner body having a closed distal end and
an open proximal end,

wherein the liner comprises at least one thick-
ening in a first region and/or in a second region,
wherein the liner body and the at least one thick-
ening are made from different materials.

2. The liner of claim 1, wherein the at least one thick-
ening is formed by at least one pad arranged at the
liner body.

3. Theliner of claim 1 or 2, wherein the liner is a below
knee amputee prosthetic liner, wherein

the first region being adapted to cover a head
of the fibula of the amputation limb and

the secondregion being adapted to cover a shin-
bone of the amputation limb, once the amputa-
tion limb is received in the liner body.

4. Thelinerof claim 3, whereinthe liner body comprises
a knee portion having a pre-flexed angle.

5. The liner of one of the preceding claims, wherein the
liner body comprises at least two partial liners, in
particular an inner liner and an outer liner.

6. The liner of claim 5, wherein the at least one thick-
ening is formed in one piece with one of the partial
liners, or as a prefabricated pad.

7. A method for producing the liner of one of the pre-
ceding claims, comprising the step of forming atleast
one thickening in the first region and/or the second
region.

8. The method of claim 7, wherein the forming of the



10.

1.

12.

13.

14.

15.

16.
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at least one thickening comprises:

a. Positioning at least one prefabricated pad at
a mould core

b. Applying at least one layer of a liner body ma-
terial

c. Hardening of the liner body material.

The method of claim 8, wherein the step of applying
the layer of liner body material includes injection
moulding, moulding, casting or dipping of the liner
body material.

The method of one of the claims 7 to 9, wherein form-
ing the at least one thickening includes applying, in
particular gluing, at least one prefabricated pad onto
an outer surface and/or an outer surface of the liner
body.

The method of claim 7 comprising the following
steps:

- Producing a first partial liner that comprises the
at least one thickening

- Arranging a second partial liner on the first par-
tial liner.

The method of claim 11, wherein the at least one
thickening is formed in one piece with the first partial
liner by injection moulding, moulding or submerging
orthe atleastone thickeningisarranged, in particular
glued, to the first partial liner in form of a prefabricat-
ed pad.

The method of claim 11 or 12, wherein the second
partial liner is arranged in liquid form on the first par-
tial liner in form of at least one layer of partial liner
material in particular by means of injection moulding,
moulding or submersion wherein the partial liner ma-
terial subsequently hardening.

The method of claim 11 or 12, wherein the second
partiallineris fixed to the first partial liner, in particular
by gluing it on.

The method of claim 7, comprising the following
steps:

- Producing a first partial liner,

- arranging a second partial liner onto the first
partial liner, the second partial liner comprising
the at least one thickening.

The method of claim 15, wherein at least one pre-
fabricated pad is arranged onto the first partial liner
before the second partial liner is arranged on the first
partial linerin form of atleast one liquid layer of partial
liner material in particular by means of injection
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17.

18.

moulding, moulding or submersion wherein the par-
tial liner material subsequently hardening.

The method of claim 15, wherein a prefabricated sec-
ond partial liner is arranged, in particular glued, to
the first partial liner, the second partial liner compris-
ing the at least one thickening.

The method of claim 7, wherein a first partial liner
and a second partial liner are arranged on one an-
other, with at least one prefabricated pad being po-
sitioned between them.
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